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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-4, 7, 11, 12, 15, 16, and 1 7 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Masaki et al. (Japan 61-235560). 

Regarding claim 1 , Masaki teach a sputtering electrode in a sputtering chamber 
of Figure 1 . (See Figure 1) The sputtering electrode comprises a cathode body 5. 
(See Figure 1 ) A drive unit -item 41 and screw conveyor is coupled to the cathode 
body 4. (See Figure 1) A target 3 is received by the cathode body 5. (Figure 1) A 
magnet arrangement 4 is received within a magnet receiving chamber of the cathode 
body 5 and is coupled to the drive unit - item 41 and screw conveyor. The magnet 
arrangement 4 is comprised of a plurality of magnets adapted for motion relative to the 
target by the drive unit. (See Figure 1 ; Abstract) The magnets form a closed loop 
arrangement for generating a closed loop on the target surface for sputtering material 
onto the surface of the substrate 6. (See Figures 1 and 3; Abstract) The magnets have 
profiled top portions with angled portions and flat apex. (See Figure 1 ; See enlarged 
Figure next page) 
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Regarding claim 2, the plurality of magnets cooperate to generate magnet flux 
lines which form a closed loop magnetic tunnel adjacent to a front of sputtering surface 
of the target. (See Figure 1 and Figure 3) 

Regarding claim 3, the target appears to be one of a linear target. (See Figure 3) 

Regarding claim 4, the plurality of magnets are coupled to a support plate which 
is coupled to the drive unit - 41 and screw conveyor. (See Figure 1) 

Regarding claim 7, the magnets move in a linear motion. (See Abstract; Figure 1 
double arrows) 

Regarding claim 1 1 , the profiled form of the magnets appears to be rectilinear. 
(See Figure 1 ) 

Regarding claim 12, the contoured top portions of the magnet is one of angled 
shape or sloped shape. (See Figure 1 ) 

Regarding claim 15, the magnet mechanism is moved to deposit target material 
onto a substrate 6. (See Abstract; Apparatus discussion above) 
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Regarding claim 1 6, the top portion of the magnet has a flat apex. (See Figure 1 ) 
Regarding claim 17, the magnetic flux lines pass in front of the sputtering target. 

(See Figure 1 and Figure 3) 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-5, 7, 11, 12, 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Masaki et al. (Japan 61-235560) in view of Bernick (U.S. Pat. 
5,736,019). 

Masaki et al. is discussed above and all is as applies above. (See Masaki et al. 
discussed above) 
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The difference between the Masaki et al. and the present claims is the question 
as to whether Masaki et al. suggest a closed loop magnet arrangement and the use of a 
motor. 

Regarding the closed loop magnetic arrangement, as pointed out above it is 
believed that Masaki et al. teach the closed loop arrangement given the description 
shown in their Figures 1 and 3. However, supplementary to this Bemick teach in Figs. 7 
and 8 a magnetic arrangement having a closed loop magnet arrangement 146 and 
additional magnets 144 for forming magnetic fields in front of a target. (See Bernick 
Figs. 7 and 8; Column 12 lines 62-68; Column 13 lines 27) 

The motivation for providing a closed loop magnetic arrangement is that it allows 
for producing controllable flux lines. (Column 14 lines 41-46) 

Regarding the use of a motor, Masaki et al. establish a drive shaft in the form of 
a screw conveyor. Masaki et al. moving mechanism 41 is construed as a motor. (See 
Masaki Abstract) 

The motivation for providing a drive shaft and motor is that it allows for 
movement of the magnet in order to produce a quality thin film. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Masaki et al. by utilizing a closed 
magnetic loop as taught by Bernick because it allows for producing controllable flux 
lines that produce high quality films. 
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Claims 1-8, 11 -13 and 1 5-1 8 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki et al. (U.S. Pat. 4,872,964) in view Bernick (U.S. Pat. 
5,736,019) and Masaki et al. (Japan 61-235560). 

Regarding claims 1, 13, 15, Suzuki et al. teach a magnetron sputtering electrode 
in a sputtering device as seen in Fig. 3. (See Fig. 3) The sputtering electrode 
comprises a cathode body made of a backing plate 14 and cooling chamber 26. (Fig. 3; 
Column 3 lines 3-6) A drive unit is coupled to the cathode body. The drive unit is made 
up of shaft 1 1 and rotation mechanism. (See Fig. 3; Column 2 lines 58-61 ) A target 1 3 
is received by the cathode body. (Column 2 lines 61-63) A magnet 10 is rotated 
eccentrically to central axis by the drive unit. (See Fig. 3; Abstract) The magnet 10 is 
received within the cathode chamber 26. (See Figure 3) The magnet 10 is made up of 
a closed magnet loop formed from a plurality of magnets shown in Figure 6a. (See 
Figure 6a) Aluminum alloy is deposited on substrate 16. (See Figure 3; Abstract) 

Regarding claims 2, 17, the magnet field is generated in front of the target to 
achieve uniform erosion. (See Figure 6b; Column 5 lines 27-28) 

Regarding claim 3, the target 13 is a circular target. (See Figure 6a) 

Regarding claim 4, the magnets are arranged on a support plate 56. (See Figure 
6b; Column 5 lines 22-28) 

Regarding claims 5, 13, 18, there is a drive shaft 1 1 and a rotating unit 
(interpreted to be a motor.) (Column 2 lines 58-61 ) 

Regarding claim 6, the rotation unit causes rotation about the axis. (See 
Abstract) 
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Regarding claim 7, the motion is one of eccentric motion. (See Abstract) 

Regarding claim 8, there are two degrees of movement rotational and 
perpendicular movement. (Column 7 lines 1-8) 

The differences between Suzuki et al. and the present claims is the magnets 
having a profiled top portion is not discussed (Applies to all the claims), the form of the 
profiled magnets being one of rectilinear and cylindrical is not discussed (Claim 1 1 ), the 
shape of the contoured top portion is not discussed (Claim 12), and the profiled magnet 
having a flat top portion is not discussed (Claim 16). 

Regarding the magnets having a profiled top portion, shape of the contoured top 
portion (Claim 12) and the profiled magnet having a flat top portion (Claim 16) of the 
claims, Bernick teach that magnets should be shaped in various ways including 
apexes, concave or convex, etc. at their top portions. (Column 10 lines 23-57) Masaki 
et al. also teach shaped magnetic top portions with an inclined portion and a flat top 
portion. (See Masaki discussed above) 

The motivation for utilizing various shaped top portions for the magnets is that it 
allows for controlling erosion of the target. (Bernick Column 10 lines 42-57) 

Regarding the form of the profiled magnets (Claim 11), Bernick suggest 
rectilinear shapes for the magnets. (Column 10 lines 23-57; Figures 7, 8) Masaki et al. 
suggest rectilinear configurations for the magnets. (Figures 1 and 3) 

The motivation for utilizing various shaped magnets is that it allows for controlling 
of the erosion of the targets. (Bernick Column 10 lines 42-57) 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Suzuki et al. by profiling the magnets 
including the top portions as taught by Bernick and Masaki et al. because it allows for 
controlling the erosion of the targets. 

Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Suzuki et al. in view of Bernick and Masaki et al. as applied to claims 1-8, 11-13, 15-18 
above, and further in view of Nakazato et al. (U.S. Pat. 4,631,106). 

The differences not yet discussed are the use of a support plate having a plurality 
of channels to support the magnets (Claim 9) and the use of spacers between the 
magnets (Claim 10). 

Regarding the support plate having a plurality of channels to support the 
magnets, Nakazato et al. teach that magnets can be supported in channels of a support 
pate as shown in Figure 8. (Column 6 lines 15-41 ; Figure 8) 

The motivation for supporting magnets in channels of a support plate is that it 
allows for spreading the magnets toward the periphery. (Column 6 lines 15-28) 

Regarding the use of spacers between the magnets, Nakazato et al. teach in Fig. 
6 providing spacers between magnets. (Column 5 lines 51-58; Figure 6) 

The motivation for providing spacers between the magnets is that it allows for 
obtaining a flat element. (Column 5 lines 51-58) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a plurality of channels to support the 
magnets and to have utilized spacers between the magnets as taught by Nakazato et 



Application/Control Number: 10/624,921 Page 9 

Art Unit: 1753 

al. because it allows for spreading magnets toward the periphery and obtaining a flat 
element. 

Claims 14 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suzuki et al. in view of Bernick and Masaki et al. as applied to claims 1-8, 11-13, 
15-18 above, and further in view of Fukami etal. (Japan 61-041194). 

The difference not yet discussed is where the apex is up to half the thickness of 
the magnet segment. 

Masaki et al. discussed above already establish the apex of the magnet being 
flat. (See Masaki et al. discussed above) 

Fukami et al. teach that magnetic poles apexes should be up to half the 
thickness of the magnet segment. (See Figures 1 , 2a, 2b; pole 8) 

The motivation for utilizing an apex that is up to half the thickness of the magnet 
segment is that it allows for accelerated depositing of a film. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized an apex of a magnet that is up to half the 
thickness of the magnet segment as taught by Fukami et al. because it allows for 
accelerated depositing of a film. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ^ / 
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Primary Examiner 
Art Unit 1753 
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